High glucose causes delayed fetal lung maturation in vitro.
The diabetic pregnancy is characterized by a delay in the process of fetal lung maturation. To determine whether high glucose conditions per se have an adverse impact on fetal lung phospholipid metabolism, 20-day fetal rat lung explants were cultured in F-12 medium (10 mM glucose) to which glucose was added to achieve final concentrations of 10, 25, 50, and 100 mM. Significant dose-dependent decreases in the rate of incorporation of [H3]choline into PC were noted at high glucose concentrations: Rate of choline incorporation was decreased by 19 and 28% under 50 and 100 mM glucose conditions, respectively (p < .001). Similar results were obtained when choline incorporation into DSPC was assayed. Equiosmolar mannitol concentrations did not result in comparable decreases, indicating a specific adverse effect attributable to glucose. Total PC and DSPC contents were also decreased by approximately 25% under high glucose conditions (p < .001). Glycogen concentrations were increased two- to threefold in the explants grown under high glucose conditions, consistent with a less mature lung. The addition of 1 unit/mL of insulin to F-12 medium did not result in decreases in choline incorporation into PC or DSPC; the addition of this amount of insulin to medium containing 100 mM glucose did not result in further decreases in choline incorporation rate. These results indicate that high glucose alone can have an adverse effect on fetal lung maturation in vitro and may be involved in the pathogenesis of the delay in fetal lung development observed in the diabetic pregnancy.